VENTING PLUG FOR VEHICLE HUB CAP 



[0001] The present invention relates to a venting plug for use with a 
tractor, semi-trailer, full trailer or like hub cap, and more particularly, to a 
construction which includes a two-way valve which can relieve pressure from 
inside the hub, or, when necessary, can relieve a vacuum or negative pressure 
within the hub but will not admit water, including a high pressure spray of 
water. Various hub caps having valves have been proposed for this purpose, 
but the most effective overall valve is one in the present invention wherein a 
pair of leaflets formed integrally with the material from which the plug is made 
are kept together but separated by a small slit, which is responsive to moderate 
amounts of pressure and is inherently self-sealing. However, such forms of 
vents alone in the end face of a plug have encountered several drawbacks. 

[0002] The first drawback is the lack of means to protect the seal, 
especially in view of increasing use of high pressure washers by truck 
maintenance workers. These high pressure washers, which spray water in a 
relatively large volume, have penetrated the hub cap valves and, thus allowed 
water to enter the hub of a truck. Needless to say, this is not desired, and can 
compromise the lubrication characteristics of the hub interior, whether it be 
grease or an oil reservoir type of hub cavity. 

[0003] Several attempts have been made to cure this problem, but they 
either involve a large overcap, which makes the venting problematic, or involve 
mechanical valves which add complexity and which may be compromised in 
use by the effects of moisture on them. 

[0004] The present invention utilizes an extremely simple but effective 
shroud or cover for a two-way valve, without in any way compromising the 
ability of the valve to vent or relieve vacuum. The shroud of the invention is 
made integral with the plug and with such design that it will deflect direct or 
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and most angled water spray from high pressure washers. As the angle of 
incidence of the water spray is reduced from the vertical or near vertical until it 
reaches an almost parallel to the face angle, at which it will pass through the 
shroud but not penetrate the valve. Yet this construction allows the pressure 
spray to clean areas even very close to the valve effectively. 

[0005] The hub cap plug of the invention is the ultimate in simplicity and 
low cost, and has no separate moving parts. 

[0006] Accordingly, it is an object of the present invention to provide a 
novel hub cap plug which will maintain a hub in a completely water-tight 
relation, but which can be washed under pressure without fear of 
compromising the integrity of the seal. 

[0007] Another object is to provide an simple and economical way of 
guarding the interior of the hub against the force of entry of water by a 
pressurized washer or the like. 

[0008] It is still further object of the invention is to provide a plug which 
can be simply interchanged with existing plugs and which adds the advantages 
of being waterproof even when exposed to high pressure washers. 

[0009] A still further object of the invention is to provide a simple and 
economical, water tight plug which will permit unimpeded two-way valve 
action. 

[00010] A still further object of the invention is to provide a plug which 
may be used in a variety of openings in the hub cap and may be adapted for 
these various openings without compromising the function or operation of the 
valves and valve cover or shroud. 

[00011] The invention achieves its objects and other inherent objects and 
advantages thereof by providing a hub cap vent plug comprising an axially 
outer end face portion, side wall portions adapted to meet in fluid tight relation 



CHICAGO/* 1 1 33640. 1 8/25/03 



2 



with an opening in an associated hub cap, a small diameter opening 
terminating at one end in access to the interior of the hub cavity and at its 
other end in a thin web of material from which the plug is made, a valve cover 
having at least one transverse opening therein, the valve cover being spaced 
slightly apart from the web, and a normally closed valve comprising a slit in the 
web to allow pressure and vacuum to vent through the valve, and to resist 
penetration of pressurized water through the valve by deflecting any 
pressurized water aimed at the vent plug. 

[00012] The manner in which these and other objects of the present 
invention are achieved in practice will become more clearly apparent when 
reference is made to the following detailed description of the invention and 
shown in the accompanying drawings wherein like reference numbers indicate 
corresponding parts throughout. 

Brief Description of the Drawings 

[00013] FIG 1 is a perspective view of the hub cap plug with a two-way vent 
or valve and a shroud or cover made according to the invention; 

[00014] FIG. 2 is an exploded view showing the hub cap vent plug 
separated from a position of use within an opening in a truck hub cap. 

[00015] FIG. 3 is a side elevational view of the hub cap venting plug of the 
invention of FIG. 1. 

[00016] FIG. 4 is a fragmentary view showing the leaflets comprising the 
valve in the closed position and the passages to it from inside the hub cap, and 
also showing the passage through the shroud or cover therefor. 

[00017] FIG. 5 is a view similar to FIG. 4, but taken 90° from the view of 
FIG. 4 and showing the plug just before it is pierced by a knife (shown 
schematically) to form the valve leaflets. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

[00018] Although the invention may be embodied in various forms, 
particularly in the shape of the exterior surfaces thereof, a description of one 
preferred embodiment of the invention will be shown in detail. 

[00019] Referring now to FIGs. 1 and 2 in greater detail, the invention is 
shown to include a hub cap plug, generally designated 10 which is adapted to 
be received in an opening 12 in the end face 14 of the hubcap generally 
designated 16. This opening 12 is defined in this embodiment of the invention 
by a first inclined surface 13 which tapers to a smaller diameter as it extends 
axially inwardly, and a second inclined surface 15 which tapers to a larger 
diameter as it extends axially inwardly. Thus, the smallest diameter portion of 
the opening 12 is at the point of the sidewall 17 where the two inclined 
surfaces 13, 15 meet. 

[00020] The plug 10 includes a number of components, including a 
generally flat, axially outer end face portion 18. The expression "axially outer" 
or "axially inner" relate to the position of the hub cap plug in use within the 
hub cap of a vehicle. There is a shroud or cover for a vent, such shroud being 
generally designated 20, and this cover or shroud includes an outer end face 
22, inclined sidewalls 24, an interior generally flat surface 26, an interior 
inclined surface 28, and shroud openings 30 (FIG. 4). These surfaces 22, 24, 
26, 28 define an interior transverse passage generally designated 32, to which 
reference may be made later. 

[00021] Referring now to the body 34 generally designated of the hub cap 
vent plug 10, this body 34 is shown to include an inwardly tapering axially 
outer surface 36, and an outwardly tapering axially inner surface 38, and a 
generally rounded reduced diameter center surface 40. Inasmuch as the plug 
10 is designed to be inserted within the opening 12, simply by applying an 
axially directed force, the plug body includes an axially innermost tapered 
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guide surface 42, and an axially inner end face surface 44. In the preferred 
form, this body also includes a frusto-conical re-entrant surface 46 which will 
provide flexibility of the skirt generally designated 47 formed by these surfaces. 

[00022] There is also in this preferred form, a transition surface 48 and 
intermediate generally cylindrical surface 50. The surface 50 terminates in an 
end face surface 52, the inner most portion of which enters a smallest 
diameter cylindrical surface 54. This cylindrical surface 54 terminates at one 
end at the end face surface 52 and at its other end, at an axially outermost 
surface 56. The cylindrical surface 54 terminates in a web 57 of material 
which is relatively thin and is made from the same material of which is the 
body 34 is made. The web has formed in it a two-way valve generally 
designated 60 in the form of a slit 62, thus providing a left and right hand, 
normally closed leaflets or portions 64, 66. These leaflets 64, 66 are able to be 
displaced to permit venting of any pressure which may build up inside the 
truck hub. Likewise, on the occasion of the truck hub cooling off, the valve 
may also operate in the reverse direction and permit air to enter the hub from 
the outside. 

[00023] In use, the leaflets 64, 66 are shrouded or protected from direct 
blasts of pressurized water that would otherwise be directed against them 
when the washer is used to clean the truck, particularly the wheels, chassis, 
and the like of both tractor, semi- trailer or full trailer. 

[00024] Directing a blast of pressurized water cannot be done either 
directly or at any rather severe angle, although, as the angle approaches zero 
with respect to the end wall of the plug, the pressurized water is no longer 
being directed perpendicular to or towards the interior of the hub, but is 
directed substantially parallel to the end face. Therefore, there is no need to 
prevent this water from entering the hub. However, the transverse passage 32 
nevertheless always remains open so that it may vent whatever pressure is 
inside the hub at any time. 
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[00025] The exterior shape and dimensions of the plug are relatively 
unimportant. First, the end face 10 is shown as being substantially planar, 
but this may have a domed, concave, corrugated, or other shape, as desired. 
Inclined sidewalls 36, 38 have been illustrated, but these may be straight, with 
our without ribs or the like, or they may have threads to facilitate a screw-in 
mechanism. They also may include O-rings or other gasketing material, if 
desired. 

[00026] The interior frusto-conical re-entrant surface 46 may be cylindrical 
or tapered. In the case of the screw-in type plug, one may have external 
gaskets, or, dependent on the material used, a gasket or seal may not be 
required at all. The same may be said for the intermediate cylindrical surface, 
although this is the preferred construction. 

[00027] The smallest diameter cylindrical or slightly tapered surface 54 is 
required, and its termination in the web of material providing the leaflets is 
essential so the leaflets and the slit may be of a length sufficient to impart 
relative rigidity to the leaflets. Of course, this surface could be tapered or 
otherwise modified. 

[00028] The opening in the hub cap, for reasons of dynamic balance and 
for other reasons as well, is normally at the center of the hub cap. However, it 
is not strictly necessary that it be located in this area, since some devices are 
inserted within the side wall of a hubcap or the like. 

[00029] The material from which the center vent plug of the present 
invention is preferably made comprises a thermoplastic elastomer. Preferably, 
a fully cross-linked ethylene-propylene dimer/pp thermo-plastic vulcanizate is 
preferred over thermo-set elastomers such as polychloroprene-EPDM. The 
advantage in using the thermo-plastic vulcanizate is that the processing time is 
materially reduced. However, the present invention does not depend for its 
advantages in the use of any particular material. 
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[00030] It will thus be seen that the present invention provides a novel and 
effective way to do away with the risk of pressure washing in vehicles, and that 
the invention has a number of advantages and characteristics including those 
pointed out herein, and others which are inherent in the invention. 
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